Abstract. Magnesium-air batteries have been considered as a promising electrochemical energy storage device because Mg is known as element on the earth crust, has a high reactivity and relatively high safety and low toxicity. Despite a relative high voltage and energy density of the Mg-air batteries, there are several problems such as high polarization and low coulombic efficiency. To solve the existing problems of Mg-air batteries, a lot of studies are conducted to improve the electrochemical performance by alloying Mg with other materials and controlling Mg-alloy morphology.
Introduction
Mg-air battery is a promising electric source because its high theoretical energy density, strong discharge activity [1, 2, 3, 4] . And also magnesium alloys are called as green engineering materials because it has lots of superiorities such as low density, high specific strength and good electromagnetic shielding property [5, 6, 7] . Moreover these alloys are promising candidate for a structural material of electronic equipment, aerospace and vehicle due to its light weight [8, 9] . Despite these advantages of magnesium alloys, there are many problems such as corrosion high polarization and low coulombic efficiency. To improve these properties, lots of studies are conducted.
The present article describes the relationship between sinter-ability of magnesium alloy and its discharge property. To enhance the discharge property, powder metallurgy method is applied for making a Magnesium alloy anode. The advantages of this method are cost-effective and easy to control the shape and density of the sintered specimens.
High energy milling is used for producing the alloy powder. The milling has the advantage of lowering sintering temperature.
To consolidate magnesium anode which has a high specific surface area, sintering temperature were reduced intentionally compared with normal sintering condition of magnesium.
Experimental Procedure

Powder preparation
Starting material was AZ91 chip (Size: 2-3mm, Intec, South Korea). AZ91 powder was prepared via high energy ball milling. The planetary ball milling (Fritsch pulverisette 7, Germany) and SPEX mill (8000M) were used. Milling ball was WC-Co ball. The chips were grinded for 7h with a ball to powder mass ratia (BPR) of 200:1 and a RPM of planetary ball milling was 200. SPEX mill was conducted for 12h with a BPR of 12:1.
Sintering.
The powders were pressed uniaxially. After these procedures, the powder compacts were densified by vacuum-furnace at 450°C for 1h in vacuum (~5Pa). To increase the surface area, low sintering temperature was selected.
Analysis.
The phase analysis of the powders and specimens was proceeded through X-ray Diffraction (Rigaku mini XRD, Japan). The morphology of powder and microstructure of consolidated samples was observed by scanning electron microscopy (SEM, Merlin Compact, JEOL, Japan). 
Result & Discussion
Powder Preparation
AZ91 chips are grinded and milled successfully via planetary ball mill and SPEX mill (Fig.1, Fig.2 and Fig.3 ). The planetary ball milled powder size was smaller than SPEX milled powder. And there was no phase change in the powder prepared through SPEX mill. However, the powder prepared via planetary ball mill was contaminated with tungsten carbide. The source of WC was WC-Co ball. And there was new phase, Mg 1.84 Al 3.16 . This is due to the temperature rise during planetary ball milling because it was conducted in air. But SPEX mill was operated in Ar. 
Microstructure
The sample has large pores and cracks (Fig.4) . But increase of the specific surface area was relatively small because the number of pores in the sample was insufficient. The powder has impurity (WC, tungsten carbide), the new phase (Mg 1.84 Al 3.16 ) and high surface area due to high energy milling. These factors contributed to lowering sintering temperature. Therefore, the density of this sample was increased.
In the SPEX mill specimen (Fig.5) , there was a mix of submicron-sized pore and micron-sized pore. And these pores increased the surface area. But the homogeneity of the pores was not secured. Fig.7 shows the discharge property of the sample prepared by SPEX mill.
Discharge Property
Summary
1. Mg-Al alloy chips (AZ91) were grinded and milled via high energy milling.
2. Porous(cellular structured) Mg-Al alloy specimen was consolidated through vacuum sintering. 3. Discharge property of the porous Mg-Al alloy specimen was measured. 
